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Mr. Brooks, from the Committee on Government Operations, 
submitted tlie following 



REPORT 



[To accompany H.R. 4845] 

Tlie Committee on Government Operations, to whoin was referred 
I iie Ijill (H.R. 484;“)) to provide for tlic economic and elliciont ])nrcliase, 
lease, maintenance, operation, and utilization of antonmlic data proc- 
e.ssing equipment by Federal departments and agencies, Iiaving con- 
sidered the same, report favorably tliereon with amendments and rec- 
ommend that the bill as amended do pass. The amendments arc as 
follows: 

1. Pago 2, line 1, delete “, or at the expen.se of,”. 

2. Page 2, line 12, delete “require” and insert in lien thereof “provide 
for”. 

Page 3, line 1.5, following the word “of”, insert “equipment inven- 
tory, utilization, and .acquisitions, together with an account of”. 

4. Page .5, line 22, delete the following : “and other users”. 

5. Page 5, line 23, delete “requirements.” and insert in lien thereof 
“requirements, including the development of specilications for and the 
.selection of the types and configurations of equipment needed.”. 

(!. Page 0, line 1, delete the following: “or user”. 




a 




1 



2 AUTOMATIC DATA PROCESSING EQUIPxMENT 

L PURPOSES OF THE BILL 

The findings on tlie impact of ADP previously reported 
herein indicate that djmainic leaderslnp of tlie ADI? pro- 
gram of the Federal Government is a vital necessity, 
Passi^•e, i)artial, or informal types of leadership liave liad 
their ])lace, but have now outworn their usefulness? — 
Bureau of the Budget AuiomatiG Data. ProccsHing 
Responsihilities Study, 

After G years, tlie typo of leadership the Bureau of the Budget 
(BOB) recommended in this early luitomatic data processing (ADP) 
management studj^ has yet to be realized. This legislation would 
establish the authority and provide the operational macliineiy needed 
for the clfeetive and ellicient management of this costly equipment. 

During the years following i.ssuance of the BOB’s 1!)50 ADP study, 
the Com])tr()lfer General has issued a])proximately 100 audit reports 
severely crideal of Governinent ADP management. Over the years, 
liC has continuously em])hasized and demonstrated the need for Gov- 
ernment-wide coordination in ADP management. Federal ADP ex- 
]H.*nditiires now exceed $11 billion annually and the Comptroller Gen- 
eral conservatively estimates with regard to the equi])inent coming 
within this management projjram that approximately $200 million a 
year can be saved through the use of long recognized and accej)ted 
management techniques provided in this legislation. 

This committee recommended similar legislation to the House on 
June 19, 19G3 (IT. Re])t. 42S, SSth Cong., 1st sess.), and that legislation, 
as amended (lI.R. 5171), was approved July IS, 19G3. 

II, SUMMARY 

The Federal Government is the largest user of ADP in the world 
with annual ex])cnditures exceeding $3 billion or appro.vimately 3 per- 
cent of the Federal budget. There are now an estimated 2,000 com- 
puter systems in use in the Federal Government. 

What is ADP? 

Automatic data processing (ADP) is the concept whereby a machine 
or com])uter can accept information or ’dnpiit data,” process the data 
according to a pi*edetermined “program,” and provide the results in a 
u.sable form. 

Data processing coinputeis are either analog, which measure “how 
much,” or digital, which calculate numbers or coiu])are nonnumerical 
data encoded in digital form. Mo.st ADP in use is digital in design, 
and it is this type of equipment that, is the principal concern of the 
legislation. 

The heart of an ADP system is the processor or “main frame” which 
contains the complex electronic circuits which accept and ])iocess data. 
The pi’ocessor in conjunction with input, output, and storage com- 
ponents such as a ta]>e unit, a card launch, a memory com]uuient, a 
printer, and so forth, make up a computer system. The .system is 
“designed” or “configured” by combining various of these nlass pro- 
duced components, the combination depeiiding on the particular needs 

' “Uoport of rinUIncH fMfl RocommondnMons Unsnltlnp Emm tlio Antonintlc D«t« Proens- 
Pine (APP> RnKponPiblUuj^ Sturtv, .Soptonihor lOnfi-.Tiino lOHO.” Utirniiu (if tlu‘ 
p. 20. Reprinted in boanngH on n.R. 4845, 80th Conff., 1st pesH., p. 500. 
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of the user. Most components are general purpose in design and tlio 
system can be programed to perform various functions. About 90 
percent of the computers in Government are general purpose. In ad- 
dition to the ‘^liardware,’’ the user must also obtain the instructions 
and procedures needed to o^icrate the system. These are called “soft- 
wam’’ and often constitute a substantial portion of the cost of an ADP 
system. 

The technological evolution of ADP has entered the third genera- 
tion. The first generation equi]>ment contained electronic vacuum 
tubes while the second generation equipment inti’oduced solid state 
transistoi*s. The third generation will integrate ADP \yith communi- 
cations systems whereby central computers of high capacity will supply 
the needs of many users. Overall equipment costs will bo siibstantiallj^ 
higher but unit processing costs to the individual user will be markedly 
reduced. As third generation time-sharing inci*eases, the traditional 
ugencj'-bj^-agency structure of the Government in terms of ADP man- 
agement will became less apparent and less important and the costs 
of any deficiencies in Government ADP management will reach stag- 
gering proportions* 

Curvent Government ADP management teGhniques 

In the 1950-s, existing management policies applicable to calciilutoi*s, 
punched card, and oUier oHico equipment wei*e extended lo ADP. 
I3iii*oini of the Budget (BOI3) concern over ADP management was 
usually limited to the animal agency wide biulger review processes. 
In 1958, however, BOB began a comprehensive GovermneiUi “ADP 
I{csponsibilitie.s Study” concluding that “djuiamio leadership” in Gov- 
ei’iiiiient ADP management was a “vital iiocessity.” The study recog- 
nized the need for specialized management of ADP, for Goveriiinont- 
wido coordination, and for accurate up-to-date iiifoniiation for all 
levels of management. A subsequent BOB study in 1905 recognized 
many of these same deficiencies. 

Despite lecognition of this need for a change in the concept of ADP 
management as leflected in the 1959 BOB study, overall Government 
maiiagenient was limited lo the issuance of advi.sory “fruideliiie^ to 
the various agencies by BOB. Guidelines and bulletins have been 
issued on ADP feasibility studies, lease versus purchase evaluations, 
inventory mports, and sharing programs. 

Since 1959, the General Accounting Office (GAO) has issued about 
100 audit reports revealing serious shortcomings in the acquisition 
and use of ADP in various departments and agencies as well as ADP 
acfpiired under cost reimbursable contracts at the expen.se of the Gov- 
ernment. Alost of the deficiencies constituted violations of BOB 
guidelines. 

The need for Govcrnmmt’mde coordination in. ADP inmagemcnt 

Coordination is fundamental to good management, as has been 
proved in Government and bvisiness nnineron.s timo.s. The Secretary 
of Defense 1ms n]>plied this concept to a number of functions of DOD 
achieving significant improvements. 

On four occasions, in 1958, I960, 19Ge3, and 19G4-, the GAO has sub- 
mitted comprehensive ADP management studies to Congress illustrat- 
ing the improvements that can Ix^ made through Government-wide 
cooi’dination in ADP management. The studies, backed up by the 
specific findings of mismanagement as illustrated in almost 100 other 
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audit reports, support tho proposition as embodied in ILR. 4845 tliat 
certain aspects of Government ADP management bo coordinated on 
a Government-wide basis. Througli this approacli, tlio Coinptiuller 
General conservatively estimates with regard to tlie ADP equipment 
tliat would come within this management program that savings of 
between $100 million and $200 million annually will be realized — 
without compromise in user agency selection or use of equipment. 

Ejfective Govevnmcnt-xoidc management of ADP ’provided hy ILR, 

4845 

ILK. 4845 delineates the respoiisibilities of KOTl, GSA, and the De- 
]>artment of Commerce and provides a stronger orgaiiizai ion plan for 
Government ADP mauageinent The bill maintains BOIVs traditional 
control over fiscal and policy matters. Action by any agency under 
tliis legislation would be subject to either approval or i*eview bV BOB. 

GSA, in lino with its traditional authority, is delegated operational 
responsibilities for coordinating Government ADP under H.R. 4845. 
GSA would administer an ADP “revolving fund” which should i.ro- 
vide (1) more adequate management information, (2) optimum utili- 
zation, and (3) economic acquisition of Government ADP. 

The National Bureau of Standards would offer technical suppoi t 
to the management program and will work toward ADP compatibility. 
The authority in this legislation would supplement the Government 
research effort in coordination with other Federal agencies. 

H,R, 4845 would j)rovkle a coniinuom flow of recurring data nmhd 
for effective and efficient Qnanagenuint 
Presentl}^ BOB issues only an annual inventory report wholly in- 
adequate for ADP management purposes. Inventory and fiscal in- 
formation is needed to maintain policy and budgetary control, in- 
crease utilization, and provide more economical acquisition of equip- 
ment. Under this legislation, GSA would establish such a compre- 
hensive inventory. This inventory coupled with the fiscal information 
flowing from the operations of the “revolving fund” would afford all 
levels of Government with more adequate information necessary for 
effective and efficient management. The availability of infomation 
on prospective Government requirements should also provide for 
fairer competition among all ADP manufacturers. 

Optimum utilization of Government ADP 
There is widespread waste in available but unused Government ADP 
equipment time. On June 10, 10G4, BOB set up an ADP sharing pro- 
gram under GSA. This legislation would, however, substantiairv im- 
]>rove the effectiveness and efficiency of GSA’s interagency coordinat- 
ing efforts. GS.\ would also be authorized to establi.sh multiagency 
service centers to furnish ADP capacity to several users. 

More economic acquisition of ADP 
This legi.slation would .strengthen the Government's barga ining posi- 
t ion in acquiring ADP. The Goveimment now obtains no special ad- 
vantages as a volume purchaser. Under the GSA supply schedules, 
]>rice determinations and procurement are divorced. To obtain volume 
di.'^connts, the Government must have volume procurement rather than 
a piecemeal agcncy-by-agency procurement. 

The traditionally accepted solution to this ty])c of problem has been 
Q the “dngle purchn.ser” concept. The Government would be in a 




AUTOMATIC DATA PROCESSING EQUIPMENT 



5 



stronger bnrgniiiing position were all its ADP pnrclmse and lease 
inonev in ”one i)ocket.” Whenever feasible, general purpose com- 
ponents, iiiclnding those used in specially designed ADP systems, 
wonldbe acquired under a volume procurement program. Govennnent 
softwni’e acquisition could also be subjected to more orderly pnx’ure- 
inent procedin*cs. 

The revolving fund would boused to consolidate volume acquisitions. 
GSA would acquire the ADP systems selected by tlie iniinugement of 
the agencies and, in elTect, the agjencies would then lease cciuipment 
from the GSA revolving fund rciinbnrang the fnnd perit^dically at 
rates reflecting the use value of the equipment. GSA could obtain 
direct appropi‘iations covci‘iug overhead expenses incident to oper- 
ating the revolving fund. 

Useful life to the Govemimni as a whole 

In addition to volume procurement, Government-wide coordination 
would provide an cirectivc means for making “lease ver.sns purchase*’ 
evaluations on tlie basis of the benefit to the Government as a wliqlo. 
Lease versus pnrclmse evaluations should be made from the standpoint 
of tlie estimated iiseful life of the equipment to the Government a.s a 
wliole rather than the estimated periodof application of tlie initial user 
agency. At t his time, lease ])ayments generally equal the cost of owner- 
ship within to 4^/^ years although the useful life of most ADP 
equipment is estimated at between 5 and 10 years. Tlie Government 
has countless needs for ADP and the GAO logically suggests that 
the estimated period of application by the initial acquiring agency 
may not constitute a reali.stic estimate of the economic useful life to 
the Government as a whole. It is not unrealistic (hat officials cogni- 
zant of GovcrnniLMit inventories and needs could not, on a ftouiid, biisi- 
nessliko basis, attribute secondary usage potential to selected systems 
which have long-i'iuige utilization within the Government. Tod often, 
at present, the Government in a period of from 2 to 5 years pays reiilnis 
approximating or even exceeding the pnrchu.se price— bat ends up not 
owning the cfiuipmcnt which might have considerable economic life 
WT it. And, assuming that some further utilization did not develop, 
the Government could get the benefit of some return on inveshneut 
throiigli the sale of tlie equipment as surplus jiroperty. 

Tlio revolving fnnd would liave other advantage.s. As an example, 
tlioso systems witli the highest comparative purchase advantage for the 
Government as a whole could be purchased wliile sy,stems oll’ering less 
])m*chaso advantage could be leased. Tliere m.ay iiot always bo siilTi- 
cient capital for tlie Government to purcha.se all its ADP which should 
bo purchased. Pucigetary considerations and funding problems in the 
agencies should not interfere with the purchase on a priority basis of 
that equipment having the gi*catcst purchase advantage. 

fCxcvipiiom for national security and defense 

II.K. 4845 is aimed at. general purpose commercially available ADP 
systems and components. Specially designeil components forming a 
part of tactical weapons or space systems which have no general pur- 
pose applicability are not involveil in this program. However, gen- 
eral purpose coihinercially avnilable ADP components used in con- 
junction witli .specially dosignod components and as parts of systems 
witli unique scientific, cryptologic, or military applications would 
come wiiliin inwisions of tliis legislation for acqin.sition, inventory 
n, lU'iit. i'Oi]. sji-i — e 
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conirol, imd poloiitial secondary usa^e altliough such components or 
sysfoins not he availnblo for sliaring. 

Tlia Administrator of GSA is anthorixod to exempt individual sys- 
loins from provisions of this progrnna to avoid coinpi'oinisc of onr na- 
tional scourit.y or dofonso andloassure economy and elliciency. Aslliis 
(Mitinnnanu;g('in(»nt. program would be mulcrlhe pol’cy control of llic 
BOM and t he express dii’celion of the ih’esident, it is not necessary or 
advisable to aulhori/.o discretionary aiilborily in agency heads to ex- 
oni])l. oqni]^niont from tlio i)rograin. The Administrator is fnrilier nn- 
t horiml to dcleirjife authority oxlcndcd him under this legislation to 
the exUMit lie consider.^ necessary and desirable for the orderly iinple- 
inenlation of the program. 

Convlmioii 

This legislat ion is o?*sent.in1 to ctroctivo Government AT)P inanage- 
ineiii. Rased m>on two coinprehensivo ROR ADP nianagoment stud- 
ies, about 100 General Accounting Oflice audit i*eporls, ami R years of 
active inv(‘St igatiou by tl'iis committco, thelime luxscoine for Congress 
to take reasonable hut cflective act ion to assure the oslahlisliniont of 
ollicient ADP inanageincnt in Government. 

in. discussion 

Tim Federal Government is the lar{rrcstusor of aulonmlic data pvoc- 
o.ssing in the world. Annual Federal A1)P e.\]:)ondi(.ure.s exceed $3 
billion, or approximately 3 peirent of the Federal budget. The tax- 
payers’ present invosimont in ADP is nuUnowu. Rut, at this time, 
ADP nsago in the Go\*ci*ninent is doubling about every '5 yeiirs and 
is expected t o incimsoindclinilely. 

The (irst all-electronic coni|)u(er was constructed during World War 
II and delivered lo the Anny Ordnance Corps in IDh*). UNIVAC I, 
the (ii*st computer witli general data processing’ cii])al)ilily, was in- 
stalled at tho Rnrcim of the Census in 1951. In 1951, there Nvere 10 
coinpufer systems in operation within, the Federal Government. By 
11H)2, the number had increased lo 1,000. There are now at least 2,000.- 
And, these figures do not inclmle an ostiinated 1.000 to 2.000 sysionis 
contractors have either leased or purchased at the Goi'ernmeiit’s ex- 
pense. Nor do lho.se totals inclmle coinpnl or components forming a 
part of tactical weapons and dofenso sysieinsor oporationul elements 
in missile and space veil icle.s which arc not included under this manage- 
ment program. 

A. WiiAT Is ADP? 

Automatic data processing is the concept wliereby a machine or com- 
puter can accept information or “input data "process the data accord- 
ing to a predetermined ‘‘program,” and provide the results in a usnble 
form. In an automatic data processing system, the electronic com- 
puter is the heart or focal point of the system. An ADP system con- 
sists of a number of components including input, proccssiiig, storage, 
and outjuit devices. Data processing computers are either analog or 
digital ill design. 

^1004 Invontory of Antormitlo Datn Procc*<sInj 7 K<iuliiniont In the Foilcml Government, 
Bureau of the Buel«t*t, July 10(>4. 
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AXALOG CO^rPUTERS 

Anuloj;' coi\ipnters moasiive. much.” Aiialo^^ computers use 
electric current coupled at times with mechanical devices to simulate 
the variable factors of some action, circumstance, or i)l\enomeiion 
which ctim\ot be elloctively measured or evahmtL'cl directly, or the fac- 
tors of some hypothetical problem or Tuatheinutical equation. The 
analog computer correlates the relationship betwoeu these factoi’s and 
furnishes a measure or magnitude (Im* * much) of whatever resultant 
the computer operator seeks to obtain. In the past, analog computers 
have been principally used in scientific worlc and make up only a small 
percent :ige of the computers now in uscm® 

mOlTAU COMrUTKKS 

^^ost (*nm])nlers are digital in design. Digital c*oin]nitovs ralculate, 
compai’o, and process information. They are essentially electronic, 
arithmetical, calculating machines witli the additional* capacity to 
compare, arrange, sort, store, and identify data. Digital conipnters 
can 1)0 used ill any tirea of Iiumau endeavor wliore computations are 
required or infonnation of any hind lias to be processed or simulated. 
The basic concept of the digital computer lias long been recognized 
and is rel.itively easy^ to understand, but the electronic circuitry and 
the manufacturing lecliuiqiios inipleinenting these concepts are new 
and exceedingly complex. 



niXAIlY XtJMHEnS .SYSTTIAl 

Digital con\puloi*s generally use the binary (basc2) munberssystem 
ralber tlinii the decimal (base 10) system wc normally consider as the 
only natural approach to arithmetic. Thcovctically, a digital com- 
puter m ight be designed to any numbers base. However, the binary 
sy.slem is easiest. Only combinations of two symbols, ‘‘b** and 
arc iieediMl to express any nmnbcM* — no matter how largo. Under the 
decimal nuinbor.s system, 10 dilVercut symbols arc used to re])resent 
the series of magnitudes from zero to nine. Then for inagnitudes of 
10 and ai)ove, tbc.se same unicpie muubcr symbols are simjily reposi- 
tioned. The binary system follows the same approach oxce])t tbattlu^ 
reuse of symbols begins with “2*’ rather than “10”, ns follows: 



Dcciaml : Hitt art/ 

0 O 

1 - 1 

a «... 10 

a 11 

A 100 

n - loi 

fi 110 

7 111 

S 1000 

a 1001 

.10 1010 

11 1011 




a*Tho ’AssnuM’ on Fortross lUM.” Fortuno. vol. LXIX. Xo, 0 Miino 1flR4). n. 207: 

*Thm» l.q flu* r Ituhjtttry, whoso 1TO vohimc was nrnnml $in mUlinn anrt 

wliose sjili*s nn* Krowlnir nt liotl<*r Ilian ir» ecrconl n yonr. Tlio ana lop: iiiillko the diprltiil 
comi»»t»*r <lo<*s not count K(*<iiirMthiUy and lin.s no niomor.v. btit ItooaiparPR many qnnntlflp« 
fllniiilliinoonsly, am( so provJdcH a swift \v:u* of looklui: nt a couiplox Kystem all nt once. 
In ‘real tlnio.’ It Is Imllsiioiisahlo In sncli johs ns nillUnry flro control, and Is nnich used 
In simulation. Tlie lUM of the analoK-cominiter Industry Is Ulootronles AHHoelntop of 
I»onp» Ilrnneh, N..l„ wliloli lust year on rued a hoot $2,200,000 on *20 million sales. Some 
others in tlie Held are j ^ly iiu Instniniuntw. Veodor-ltoot, and WcslJiiffhouso.** 
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AUTO.AfATIC DATA PROCESSING EQUIPMENT 



'J’lio :ulv5iiilay:j? nf (lie binary Kvstoiu is iilsn (ha(: (lie ‘'O’' and (lie 
tie in neatly \vith (hcineclianicul and eleclranic concepts around which 
the computer and i(s satellite componen(s are designod. 

AIIP SYSTK^C 3IAI1R UP OV CO^ri’ONENTS 

Various components make ii]) an ADP sysloin. The principal com- 
ponent of the digital computer is tiio processor or “main frame.” The 
processor contains complex elec(ronic circuits ^vhicll can accept and 
process digital inforniation. In simplest terms, each of these cleelric 
circiii(s contains a switch. The switcli may be closed or open, and 
depending on the position, electric curi*ent flows or do(»s not flow 
through the circuit. The position of the swi(cli and the flow of cur- 
rent correspond (o (he “O’' and the “1” of the binary numbers system. 

The ])i'ocessor or main frame accepts “inpn(P information usually 
fed into it from pnnclied cards or niugnotic tape coinpoiieids. On the 
punched ca i ds at piedetermined locations (here is either ii hole through 
which an electric contact can be made, or (here is the absence of a hole 
so no cledrie coiilnct can be made. Similarly, on inagnedc tape there 
is either a magnedml spot or (he absence of such a spot. On both 
the card and tlie tape, the presence or alxscnce of a hole or magnetized 
spot corre.sponds to (ho binarj' numbers system symbols, “0” and “1,” 
and, therefore, the open or closed circuit described above. 

The processing iimt, having received the inforniation, processes the 
informidion according to the programed arrangcincntof (he elec(ronic 
cii'cnitry. Tliis program of instructions, together with part of (he 
data to be processed, is .stored in the com])u(er system’s momoiy eom- 
poneut, In the most popular type of memory component, tiny ferro- 
magnetie cores are used. These arc either ]iositively or nogadvely 
magnetized, depending upon the direction in which electricity passes 
tlirongh (hem. A.s in the case of the other componoids deserribed 
above, those two coii(li(ious likewise correspond to the “0” and the 
in the binary numbers system. 

One informational channel consisting of one series of these units — 
that is, a single circuit, one incmoiy core, or one position on a card or 
tape — would Iiavc practically no processing potential, lint, use of a 
group of (heso infovnmtional channels, in parallel, provides this poten- 
tial, With the addition of every informiitioiml clmimcl in the proc- 
e.ssor, a larger digi(al number can be handled. The combinations pos- 
sible (hrongh the use of several pai*allel channels arc siiflicient to en- 
code each of tlie le(tei‘.s of the alpliabet. As a result, large numbers 
and words can be fed into and processed in the computer. Further- 
more, in a inemorv component, hundreds of (hoiisands of cores can 
be arranged to s(orc and retrieve vast amounts of digital data or en- 
code first letters, (lion words, and thereafter long progressions of 
information. 

After processing, the informal ion oblained is ti*ansfeired (o an- 
other computer unit, the “output” component, wliich may be a tape 
unit, a card punch, a printer, or some type of visual display. If 
necessary, tliis unit can translate the information from binary terms 
inlo words, tlie decimal system, or some other usable form. Or, rather 
than ‘‘reading out” its results, the digital computer can bo a part of 
a control system wherein information is fed into the processor on a 
“real time” basis and the results almost instantly transferred to some 
control mechanism* 
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Curtain di^^ital conii)uter comi)oiinnts are also used in conjnncl ion 
wilh special scic»ntilio elements of unique design for scieiitilic studies 
and investigations. Also, coinputevs, or compcinents thereof, may be 
coupled with cryptologic devices in security or intelligence work. 



ADP maun fact iirers mass produce the various componouis that 
iiiako u]> a cninpuler system. ADP svstem.s are ••conligurcd'' ^ (al- 
laclied by cables and essentially “plugged’’ together) by combining 
the mass produced coiupoiients i^reviously described necessary to meet 
the requirements of a particular user. The task to be iDerforined de- 
termines t he arrangcnieiit, number, and tyj)e of components that make 
up a computer system. For economic and competitive reasons, only 
the sinalle.st systems are de.signed and inainifactured as a single unit. 
Since a system is made up of separate components, the customci* is not 
asked to pay for punched card, tape, memory, printer, or other com- 
ponents or cai)acity not needed in iiis particular applicatioiu 



ADP components are general purpose iu design uud can be 
used in a variety of a]i])lications. Most digital comimter .systems can 
he programed to ])erform a wide variety of functions— administrat ive 
and technical. Tliat equipment designed to be used in these various 
systems for the performance of ditlerent funct ions is known as “gen- 
onil purpose” equipment. About 1)0 percent of the conipiiters in Gov- 
cninuMU are general purpose. The taide on the following page has 
been included as an indicat ion of the varied applications of the general 
jnirpose ADP systenns of which the Government has 10 or more. Spe- 
cially designed equipment for unique scientific and technical purpose.s 
has i)Pon decreasing. Computer luamifacturers constantly .strive for 
lle.xihility in the design ot their components in order to give them us 
broad a i^otcntial application as possible. 

Under theconcei^t of “general purpose” (equipment, the combination 
of mas.s produced components can bo easily altered to perform iiiiy 
task within the basic system’s maximum capacity without rebuilding 
tlie processor or internally modifying the individual component pai-ts 
even though tbe system may have lieen originally configured to per- 
form one particular narrow function. If additioiuil memory is needed 
for a new application, additional memory components can usually be 
added. If additional reading capacity is required, additional punclied 
curd or tape units can be obtained. Similarly, \innecessary compo- 
nents can be easily discarded. 



One •. a user 1ms acquired an ADP system, coiiqiloxitios ju’iso relat- 
ing to its use. ADP systems require conqdex instruct ions to operator 
ami m.acliiue. 0]uM*ations must he charted in proper .sequence and 
the sv.steiu up or programed to perform the iiece.s.c^ary fuuctioiis 

to aciiie.ve. the. desired result. To fulfill the needs of many imers there 
are also “canned” i>rogranis written for general application^ which 
often re<|iiirc only miiior revi.sioiis for any particular a])]ilicatioii. 

* Tlie term ’MoHljm" la .«?omct!inpH uaoil to (Ipnotc whnt Is rmlly con fiprii ration. A com- 
ponent Ih “rloslunfid" by llie m«uuf«ctun?r to oiiorutc In a oorlnln inamior. A systiMn l« 
‘•coiill^Mirccr* h.v combining tl»c com .s Into an arranj ‘ fora particular appU^'allon. 



ZVfASS imODUCKD CO.AtPOXENTS 



ta:NKit.\ii i*l:ui*osi: comi‘oni:ni’S 
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